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PREFACE

The impact of the current fisheries crisis on the fishing industry of coastal New England has inspired numerous
recommendations to aleviate the resulting economic stress. Among these recommendations are: 1) retraining of those
displaced from the industry, 2) greater exploitation of underutilized species, 3) a government-sponsored fishing vessel
buyback program, and 4) development of various forms of aquaculture. It has become apparent that there will be no one
solution for theindustry's dilemma. Accordingly, although it is not a panacea, aquaculture is one alternative that provides
limited employment and asource of high-quality protein.

The primary reasonsfor organizing these symposiawere the needsto educate and inform municipal officialsabout
aquaculture, to encourage development of the emerging aguacultural industry, and to provide a forum for discussion of
major constraints affecting theindustry. The National Marine Fisheries Service (NMFS) and the Southeastern [ M assachu-
setts] Regional Planning and Economic Development Council (SRPEDD) jointly organized threeregional symposia. Over
350 invitations went to state and federal government agencies and to coastal communities throughout southeastern Massa
chusetts. Because development of Massachusetts' aquacultural industry suffers from alack of startup capital, the South
Eastern Economic Development Corporation sent an additional 300 invitations to lending institutions throughout the com-
monwealth. Response to the more than 600 invitations was extraordinary. Over 300 peopl e attended the symposiaheld in
Chatham, Edgartown, and Dartmouth on February 15, 16, and 17, 1995, respectively.

This report summarizes the presentations at these symposia. Crucial to success was involvement of the Woods
Hole Oceanographic I nstitution's Sea Grant Program (WHOI/SGP), Martha's Vineyard Shellfish Group, Inc. (MV SG), Cape
Cod Economic Development Council (CCEDC), Resource Conservation and Devel opment Council, Center for Marine Sci-
ence and Technology of the University of Massachusetts-Dartmouth (UMD/CMST), Cape Cod Commission, Martha's
Vineyard Commission, and Policy Center for Marine Biosciences and Technology. The symposiawere sponsored by NMFS,
SRPEDD, WHOI/SGP, CCEDC, MV SG, and UMD/CMST. Special thanksgoto Dr. Jean Fraser, Mr. Richard Karney, Dr. Dale
Leavitt, and Mr. DanaMorse for their inval uable assistance in organizing these symposia.

Scott J. Soares

Southeastern Regional Planning
and Economic Development District
Taunton, Massachusetts 02780
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WELCOME AND OPENING REMARKS

Carlos A. Castro
Northeast Regional Operations Office
National Marine Fisheries Service
Gloucester, Massachusetts 01930

| welcome all participants to this symposium on “The
Potential for Development of Aquaculture in Massachu-
setts.” Thiseventistheresult of acooperativeeffort by many
agenciesand organizationsthat shareaninterest in develop-
ment of aquaculture. | gratefully acknowledge the sponsor-
ship of the partici pating agencies, and particularly recognize
theimportant financial contributionsof SRPEDD, CCEDC,
WHOI/SGP,andMV SG. Their contributionswerefundamen-
tal inorganizingthesesymposia. Wehaveset upthreesimilar
meetingsin order to reach all coastal communities of south-
eastern Massachusetts: today this one, tomorrow on
Martha s Vineyard, and Friday at the University of Massa-
chusetts-Dartmouth.

These symposiawere designed to inform, educate, and
address the managerial issues that concern not only local
decisionmakers, but the state and federal government, as
well. We hope that the information and discussions gener-
atedinthisforumwill helplocal municipalitiesandthestate
toshapetheir policiesonaguaculture. Wealso certainly hope
to create enough interest to stimulate the private sector to
make more capital investments. |In attendance today are
selectmen from most Cape Cod towns, official representa
tivesof conservation commissions, shellfishadvisory groups,
and state and federal governments, and individual members
of thecommunity.

While, throughout most of New England, state govern-
ment playsaprominent rolein theregulatory process, Mas-
sachusettshasgivenloca municipalitiesauthority over state
waters. Thisresultsinaheterogeneity of publiclaws. These
lawsgenerally requireapplicantsto establishlocal residency
before applying for an aquacultural permit.

IntheNortheast, the near collapse of groundfish stocks,
and the subsequent decline of traditional commercial fisher-
ies, make aquaculture an attractive alternative for many
dislocated fishermen. Cape Cod and the Islands seem to be
onthebrink of anaquacultural revolution. Inrecent months,
the federal government has directed grants to the fishing
industry tofacilitatedevel opment of innovativeaguacultural
methods. Many peoplemight be skeptical about aquaculture
becoming an economically viable activity for this region.
Nonethel ess, inthelast few months, local municipalitieshave
been overwhelmed by applicationsfor aquacultural permits.
Theaquacultural industry isassuminganentirely new dimen-
sion as new and alternate methods are introduced. At the
sametime, state government israpidly developing thelegis-
lative framework needed to meet the new challenges of the
emerging industry.

NM FSpromotesmarineaguacultureasoneof theobjec-
tives of the NMFS 1995 Action Plan and as one of the
objectivesof theNortheast Fisheries Assistance Program. It
isimportant tonote that NM FSdoesnot promoteaguaculture
as the solution to the groundfish fisheries crisis in the
Northeast, but rather as an alternative for coastal communi-
ties and fishermen interested in exploring a different eco-
nomic avenue that may help to relieve some pressure on
traditional groundfishfisheries. Lastyear, NMFSdistributed
over $2 million through the Fishing Industry Grant Program
tofundaguacultural projectsintheNortheast. Thisyear, $4.5
millionwill beavailablefor thesecond round of theprogram.
We anticipate that a significant portion will be directed
toward devel opment of marineaguacultureasanew business
opportunity.

Although it has one of the longest coastlines in the
world, the United States lags most other coastal nationsin
production of seafood through marine aguaculture. The
United States has a tremendous opportunity to develop a
high-quality, technologically advanced, aguaculture-based
seafood industry capable of satisfying our domestic market.
Recent studies show that American consumers strongly
prefer seafood that iscultivated under controlled conditions.
Itisessential for decisionmakerstolearnfrom other nations’
experiences in developing aquacultural industries. Chile,
Japan, Norway, and Thailand represent afew of thecountries
with extraordinary successesin recent years.

During 1993, theUnited Statesimported over $5.8billion
worth of seafood products, making seafood trade one of the
largest commoditiescontributingtothetradedeficit. Accord-
ing to the U.N. Food and Agriculture Organization (FAO
Inland Water Resourcesand Aquaculture Service 1992), the
United States contributes only about 2% of the total world
aquacultural production. In the Northeast, Massachusetts
lagsbehind Connecticut, Maine, and Pennsylvaniain aguac-
ultural production. AccordingtoBushand Anderson(1993),
Connecticut, with estimated sales of $62 million, has the
largest aquacultural production in the Northeast. Maineis
second largest in aguacultural production with $43 million.
M assachusetts modestly contributes only $8 million to the
regional economy through aquacultural production.

OnCapeCod, whereshellfishfarmingisthemaintypeof
aquaculture, most of theobstacl esbl ocking thedevel opment
of shellfish aguaculture arise from user-conflict issues and
exactingmanagerial regulations. Thereareno easy solutions
to these problems. However, we should remember that in
order to have our communities accept aquaculture for eco-
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nomic development, there must be a common interest in
havingit. All usersand practitioners need to feel involved.
Presently, several townsaredevel oping harbor management
plansthat include aquacultural zones. Loca municipalities
should coordinate their efforts with state officials, local
experts, and economic development officials to elaborate
comprehensive plans. | hope that this symposium helps
those involved in the regulatory process by providing tools
and ideasto deal better with these new challenges.

REFERENCES CITED
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AQUACULTURE: A WORLDWIDE GROWTH RESPONSE
TO DECLINING FISHERIES STOCKS

Michael A. Rice
Department of Fisheries, Animal and Veterinary Science
University of Rhode Island
Kingston, Rhode Island 02881

BACKGROUND

Worldwide, farming or husbandry of aguatic organisms,
known as aquaculture, has experienced tremendous growth
over the last decade. According to the most recently pub-
lished figures of the FAO, total world aquacultural produc-
tionin1992wasinexcessof (U.S.) $32.5hillion,amostdouble
the 1986 figure of $16.6 billion (FAO 1994). Growth of
aquaculture has been most explosive in Asiawhere aguati-
cally derived proteinisamajor portion of many peopl€’ sdiet.
Total value of Asian aguacultural productstripled between
1984.and 1992from$7 billiontoabout $21 billion. Significant
growthinaguacultureoccurredin South Americaand Europe
aswell (FAO1994).

Sadly, inthe United States, the rate of growth in aguac-
ulturehasbeenmuchlower. Between1986and 1992, thevalue
of aquacultural productsintheUnited Statesgrew from$471
millionto$630 million (FAO 1994), thisgaincoming mainly
from production of channel catfish (Ictalurus punctatus) in
Mississippi. This state produces about 80% of the national
catfish supply (USDA Economic Research Service 1994).

TheUnited Stateshas paid dearly for itslack of interest
in fostering aguacultural enterprises in the face of long-
predicted declinesinnatural fishery stocks. During 1983-93,
importsof fishery productsinto the United Statesgrew from
$3.6hillionto$5.8hillion (USDA EconomicResearch Service
1994), with about 40% of these total srepresenting importa-
tion of aguacultured shrimps or prawns. According to the
U.S. Department of Commerceand other sources, importation
of seafood products is the third leading contributor to the
trade deficit, next to petroleum andillegal drugs.

Asalarming as the figures are, they should be of most
urgent concern in southeastern New England where the
economy hasrelied heavily upon fisheriesand seafood since
colonial times. For example, thehistory of New Bedfordasa

whaling and fishing center is well known throughout the
country. Asfisheriescollapse, secondary industries, suchas
fish processing houses and fishing gear suppliersand manu-
facturersthat depend onthesupply of fisheriesproducts, will
falter unlessthere are suitable alternatives such as aquacul -
ture. As of 1992, total value of aguacultura productsin
southeastern New England (Massachusetts and Rhode Is-
land) was$8.2 million (Bushand Anderson 1993). Thisisan
astoundingly poor performance for a region with such a
proud maritime tradition. But, the existing aquacultural
industry cites several “hidden” factors that have hampered
development. Governmental attentionto changing or modi-
fyinginappropriateor excessiveregulations, andto promptly
resolving multiple-use conflicts, can go along way toward
fostering aquacultural entrepreneurship.

AQUACULTURAL SOURCES
OF LOCALLY CONSUMED SEAFOQOD

In many ways, it isinstructive to examine some of the
sourcesof seafood productsinour local supermarkets. Many
productsthat are plentiful, in reliable supply, and of reason-
able priceto the consumer are often of aguacultural origin.

Channel Catfish

The channel catfish aquacultural industry of the south-
ern United States is often touted as an economic success
story. As stated earlier, this industry makes up a major
fraction of theentireaguacultural productioninthiscountry.
Market development was key to success. Catfishisreadily
availableinsupermarketshereintheNortheast wherecatfish
was largely unknown up to afew years ago.



The industry originally came about as a secondary
meansof incomefor many farmerswhohad marginal agricul-
tural land. Catfisharegenerally produced by allowingbrooder
catfish to spawn in shallow open ponds, then collecting the
egg massesand incubating theminindoor hatcheries. Ponds
for catfish production generally runfrom2to 10 acres, anda
typical farmmay have20-100or moreacresof ponds. Typical
pond production of catfishis25,000-40,000 |b/acre.

Conditions for success in the catfish industry of the
southern states rests upon a very workable partnership
amongindustry, stateregul atory agencies, stateuniversities,
and federal agencies. Onceaquaculture became established
andtrack recordsknown, financial institutionswerewillingto
develop financing packages, and secondary industries, such
as feed manufacturing, flourished. Auburn University and
Mississippi State University have notable academic and
extension programs based upon catfish farming. Addition-
ally, the Southern Regional Aquaculture Center of the U.S.
Department of Agriculture(USDA) isvery activeinfunding
industry-requested research projects.

Atlantic Salmon

Atlantic salmon (Salmo salar), apopular fish very com-
monly found in the fish sections of supermarkets, is often
reasonably priced for consumers. Hereinthe United States,
Atlanticsalmonarefarmedincoastal, floating, fishpensinthe
states of Maine and Washington (Bettencourt and Anderson
1990).

Domestic production of salmon is dwarfed by produc-
tion in a number of other countries, including Norway,
Scotland, Canada, and Japan. As aresult of this massive
overseas production, much of the salmon sold in the United
Statesisfrom foreign sources (Peterson 1994). Inthelast 2
or 3yr, Atlantic salmon produced in the fiords of southern
Chilehavereached U.S. markets, andtheir production should
grow considerably dueto fairly low costs.

Tilapia

Orechromisspp. fishes, which areclosely related tothe
well-known Tilapiaspp., arecommonly aquacul tured fresh-
water fishes. (Orechromisspp. arehereafter referredtoasjust
“tilapia.”) They arebecomingapopulariteminmany seafood
marketsin this country. Fresh tilapiahave afirm flesh and
delicate “non-fishy” flavor that is agreeable to the average
North American palate.

Tilapiaaremouth-broodingfish, nativetoAfrica. Devel-
oping eggsand larvae areincubated by the female parent as
a natural defense against predation. Tilapia are grown in
many devel oping nationsbecausethey are extremely hardy,
easy to breed, and amenableto low-capital culture systems.
Being atropical species, they requireafairly warmenviron-
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ment. They becomeheavily stressed and dieif water tempera-
turesdip muchbelow 15°C(59°F).

In this country, tilapia are mostly cultured indoors in
recirculation systems. Thereare some pond-culturedtilapia
in the desert Southwest, particularly in Californiaand Ari-
zona.

Shrimp

Aquacultured shrimp (family Penaeidage) isavery com-
mon product in supermarkets and seafood stores. Prior to
about 1983, most shrimp on world markets were caught by
shrimp trawl fleets. Although there was a considerable
industry of shrimp aquaculturein many tropical Asiancoun-
tries, the industry was limited by availability of juvenile
shrimp. Thesejuvenileswere caught by small-scale fisher-
men. Development of commercia shrimp hatcheriesin the
early 1980sradically changed the face of the shrimp aquac-
ultural industry. Theindustry in many countries expanded
and intensified, with farms often producing 5-6 times more
shrimp per unit of pond area than was previously possible.
Worldwide, the shrimp aquacultural industry experienced
tremendous growth during the middle to late 1980s. Mgjor
shrimp-producing countriesinclude Ecuador, Taiwan, Thai-
land, Philippines, Indonesia, and Peopl €’ sRepublicof China.

Rapid and largely unregulated growth of the shrimp
aquacultural industry has created a host of environmental
and social problems(Pollnac and Weeks1992). Itisinstruc-
tive to review them. Key problems include destruction of
wetland habitats for pond construction, displacement of
fishermen dependent upon community-held resources, and
lack of sustainability. Productioninthe1990sisdecliningdue
to overstocking, stressed stock, and disease (Aiken 1990).
For aguacultureto be asustainabl e form of economic devel-
opment, aquaculturists need to be mindful of the socioeco-
nomic and environmental implications of their work. They
should not ssimply follow the pattern set by an overseas
shrimp aquacultural operation.

Bivalve Mollusks

Aquaculturing of filter-feeding bivalvemolluskssuchas
oysters, clams, and scallops is often an environmentally
sound practice(Newkirk 1992; Rice1992). SoutheasternNew
England has a long history of shellfishing and shellfish
culture. Indeed, the Rhode Island Oyster Act of 1844 was
essentially the state€'s first aquacultural law. It allowed
aquacultural leases in Narragansett Bay (Nixon 1993). On
Cape Cod, there is currently a small industry devoted to
culture of the northern quahog (Mercenaria mercenaria).
There are also some small-scale productions of eastern
oysters(Crassostreavirginica) and bay scallops(Argopecten
irradians) in southeastern Massachusetts and in Rhode
Island.
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Although there are a number of excellent examples of
successful bivalve culture operations around theworld, two
of note may providelessonsfor southeastern New England.
Firstistherecent development of amultimilliondollar eastern
oyster industry in nearby Connecticut. In the late 1980s,
Connecticut gavehigh priority toaguacultural devel opment.
One part of their effort streamlined the aguaculture-permit-
ting process. They created a new Division of Aquaculture
under their Department of Agriculture, and placed most
aquaculturepermittinginthisnew division. TheDivision of
Aquaculture, in one of its first acts, invested $1 million in
fossil oyster shells to provide setting materials for native
oysters. Theinvestment paid off. A small, oyster seedfishery
grew and beganto supply commercial leaseholders. Vaueof
Connecticut’s aquacultured oyster products by 1992 ex-
ceeded $60million (Bushand Anderson1993). TheConnecti-
cut oyster aguacultural industry is now the single largest
segment of the entire New England aquacultural industry.
Thisislargely duetoimplementation of appropriategovern-
mental structuresand strategic seed money (Volk 1994).

Another notable bivalve aquacultural success story is
therapid devel opment of abay scallop aquacultural industry
inChina. TheChinesein1982introduced 27 New Englandbay
scallopsasbrood stock for oneof their hatcheries(Y arishand
Huang1992). They now culturethescall opsincoastal waters
usingsimple“longling” systemsandlanternnets. Their state
and private hatcheries produce scallop seed and supply their
coastal farms. China, by 1992, reported its bay scallop
production exceeded 120,000 metric tons (265 million 1b),
much of which it exported to the United States as frozen
scallopmeats. We, in Southern New England, clearly havethe
potential to culture our own bay scallops.

CONCLUSIONS

Wecouldfollow many model sfromaroundtheworldfor
development of an economically and environmentally sus-
tainable aquacultural industry. Additionally, we can learn
much by studying the problemsthat other countries encoun-
ter in developing their industry. Our key to success in
aquacultureisaworkablepartnership between governmental
regulatory authorities, theeducational community, and mem-
bers of theindustry. Talent existsin each of these sectors,
but cooperation is the key to successful development.
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INTRODUCTION

Total 1992 farmgateval ueof aquacultural productsinthe
Northeast wasestimated at $146,409,000. (“ Northeast” refers
toMaine, New Hampshire, Vermont, New Y ork, Massachu-
setts, Connecticut, Rhode Idand, Delaware, New Jersey,
Pennsylvania, Maryland, and West Virginia.) Thisestimate
was based on farmgate prices quoted by those producers
interviewed. Based on the strength of its eastern oyster
industry, Connecticut had estimated 1992 farmgate sal es of
$61.7 million, making it the largest aquacultural producing
statein the region. The pen-reared salmonid industry pro-
pelledMaine’ s1992farmgatesal esto $42.9million, establish-
ing it as the second-largest aquacultural producing statein
theregion.

Figure 1 breaks down this total by major species cat-
egory. Eastern oyster production represented the single
largest segment of the regional aguacultura industry, ac-
counting for approximately 42% of thetotal farmgate value.
The net-pen culture of Atlantic salmon and sea-run (i.e.,
steelhead) rainbow trout (Oncorhynchus mykiss) was the
second largest segment, contributing roughly 29% to the
estimated regional value. Northern quahog production was
next, followed by freshwater trout production. Two general
groups, caled “other finfish” and “other,” represented a
combination of several smaller categories. The category
“other finfish” includestilapia, catfishes, ornamental fishes,
baitfishes, black basses (Micropterus spp.), sunfishes, crap-
pies (Pomoxis spp.), and yellow perch (Perca flavescens).
The category “other” includes small amounts of other

Other
Finfish*
5%
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Steelhead
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.....

Hybrid
Striped
Bass
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Other**
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Northern

*QOther Finfish = Tilapia, Catfish, Ornamental, Baitfish, Black Bass, Sunfish, Crappie, Perch
**Qther = Other Shellfish, Aquatic Plants, Crayfish

Oyster
42%

Quahog
11%

Figurel.  Percentcompositionof aguacultural productioninthenortheastern United Statesduring 1992. Total farmgaterevenuewasan
estimated $146,409,000. (Refer totext for discussion of speciesconstitutingthevariouscategories.)



Page6

shellfishes, aguatic plants, and crayfishes. Farmgatesal esof
“hybrid striped bass’ represented approximately 2% of the
regional value. [See*“Managing Editor’ sNote” at end of this
section.]

SUMMARY OF MAJOR FINDINGS

Based on survey results, the following are preliminary
estimates of private aquacultural production and value, fu-
ture opportunities and current problemsfacing the aquacul -
tural industry, and priority research directions based on the
aquacultural industry’s needs in the Northeast.

Eastern Oyster

Theeasternoyster industry, withestimated 1992 farmgate
salesof $63.4 million, representsthe largest segment of the
regional aguacultural industry. Approximately 88% of re-
gionally cultured oyster production is harvested from Con-
necticut waters. Although many oyster producers indicate
thatitisvery difficulttoestimatefutureproductionlevel sdue
to uncertainties associated with disease, weather, growth
rates, and predation, producersdid expect, on average, to see
some growth in regional harvests over the next 5yr. Based
on an average of survey responses, producers also expect
demand for oystersto slightly outpace the increase in pro-
duction, leading to slight increasesin real farmgate prices.
Oyster growers cite the current regulatory environment,
disease, and the unavailability of financial capital asthetop
three constraints to industry growth.

Pen-Reared Atlantic Salmon and Sea-
Run Rainbow Trout

The Maine-based, pen-reared salmonid industry ex-
pectedlimited growthfor the 1993 season. However, produc-
ersdo expect to seesubstantial productionincreasesover the
next5yr. Salmon growersexpect to seeincreasesin demand
for salmon products; however, most producers feel that
growth in demand will not keep pace with production in-
creases, leading to stable or dlightly declining farmgate
prices. Financia capital unavailability, predation, and the
current regulatory environment were cited as the most con-
straining factors on growth of the salmon industry.

Northern Quahog

Regiona northern quahog production generated an
estimated farmgate value of $15.6 million in 1992. This

segment of the industry is centered in Connecticut, Massa-
chusetts, New Jersey, and New York. Survey responses
indicated that producers expect to see a steady growth in
production over the next 5 yr. As with oyster producers,
guahog growers expressed difficulty in accurately forecast-
ing their productionlevelsfrom year to year dueto environ-
mental factorswhicharebeyondtheir control. Producersalso
expect to seemoderateincreasesin demand andfairly stable
farmgate prices. Thetop three constraints to growth of the
guahog industry, as indicated by growers, are predation,
unavailability of financial capital, andthe current regul atory
environment.

Freshwater Trout

The 1992 regional production of freshwater trout was
valued at approximately $12.9 million. Although Pennsylve-
niaaccountsfor 72% of the volume, making it the dominant
producing state, each of the 12 regional states had some
commercial trout production. Fifty-seven percent of produc-
tionissold for either private stocking or feefishing. A few
large producers dominate the food-fish sector. Although
growers, on average, expect production to increase slightly
overthenext 5yr, most major producersfed that |ack of water
resources suitablefor large-scaletrout production will limit
growth. Much of theincrease in production will depend on
achieving greater stocking densities through use of im-
proved technology for aerationandrecirculation. Producers
expect demand, especially intheareaof private stocking, to
remain strong, thereby providing aboost to farmgate prices.
Trout producers cite predation, the current regulatory envi-
ronment, and unavailability of financia capital asthe most
constraining factors to trout industry growth.

Hybrid Striped Bass

The1992regional productionof hybrid striped basswas
valued at $2.3 million. Maryland and Massachusettsrepre-
sent the principal producing states; however, active produc-
ers also were identified in Pennsylvania, Delaware, West
Virginia, and New Jersey. Water recirculating systemswere
used for about 40% of the 1992 productionvolume. Their use
wasexpected toincrease, affecting roughly 56% of the 1993
volume. Based on producer responses, comparedto 1992, the
1993 production of hybrid striped bass was expected to
increase by 144% to 2.3 million Ib. Producers, on average,
expect growthindemandtolag behind productionincreases,
resulting in stable or dlightly declining farmgate prices.
Growerscited unavailability of financial capital, theregula-
tory environment, and marketing as the most constraining
factors to the hybrid striped bass industry.



Tilapia

Tilapiaproduction in the Northeast remainsfairly low,
with an estimated farmgate value of $563,000. However,
significant growth is projected by several growers in both
Maryland and Massachusettsover thenext 2 yr. Recirculat-
ing systems were used by 100% of the regiona tilapia
producersidentified. Producersal soexpectto seesignificant
growthin demand for tilapia, |eading to some strengthening
infarmgateprices. Primary constraintstothetilapiaindustry,
according to producers, include unavailability of financial
capital, lack of information on genetic stocks, and the regu-
latory environment.

Other Finfish

The category of “other finfish” includes ornamental
fishes, baitfishes, black basses, sunfishes, and catfishes.
Regional production from thisgroup wasval ued at approxi-
mately $6.8million.

Ornamental fish production isdominated by two major
producers, both using open-pond culture techniques. Orna-
mental fish producers expect production to be fairly stable
over thenext 5yr, with demand and farmgate pricesstableor
dightly increasing. Growersindicated that the current regu-
latory environment and bird depredation were the most
constraining factorsto growth of the ornamental fishindus-
try.

Relatively small amounts of catfishes are produced for
private stocking and fee fishing markets throughout the
region. Theonly significant regional catfish production for
the human consumption market takes place in Maryland.
Producers expect to see fairly substantial increases in both
production and demand resulting in stable farmgate prices.
Although producer rankings of industry constraints were
fairly mixed, predation, financial capital, and theregulatory
environment received the highest average scores.

Withafew exceptions, thebaitfishindustry ischaracter-
ized by alarge number of small, extensive operations. One
operator indicated that he was experimenting with closed
syst